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Abstract
Introduction Cancer’s impact on family formation in older
adulthood is not well described. Marriage rates among older
adults were therefore explored.
Method Data on the unmarried Norwegian population aged
45–80 in 1974–2001 (N=306 000) was retrieved from the
Cancer Registry, the Central Population Register, and
population censuses. Marriage rates for 27600 persons
diagnosed with cancer were compared to those of the
general population by means of discrete-time hazard
regression models.
Results Men with cancer had a similar marriage rate as
cancer-free men, whereas women experienced a 25%
marriage deficit after cancer. This deficit was most
pronounced after ovarian (OR 0.48) and breast (OR 0.69)
cancer. Marriage rates decreased with time from diagnosis.
No cancer forms elevated marriage rates.
Conclusion Marriage rates among older male cancer survi-
vors are similar to those of the general population. Ovarian
and breast cancer in older women was associated with
pronounced marriage deficits. A possible explanation is that
these gender-specific cancers relate to aspects of persons’
psychological well-being, body image, and sense of
femininity. Long-term adverse treatment effects are also
common for the cancers in question. To explore explan-
ations further, more details on treatment and illness
progression are needed.
Implications for cancer survivors Increased awareness of
how ovarian and breast cancer may affect (prospects of)
interpersonal relationships is valuable for cancer survivors
and clinicians, and may facilitate communication of
relevant, related issues during consultations. Our findings
may suggest a need for more extensive psychosocial
follow-up after these gender-specific cancer forms in older
women, but further research is clearly warranted.
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Introduction
Having a life partner is of great importance for persons’
life satisfaction [1]. Studies suggest that persons with poor
health are less likely than others to marry and to have
satisfactory and long-lasting relationships [2–5]. Cancer
does not, however, necessarily have the same impact on
family relations as other common illnesses. The develop-
ment of a malignant disease is often hard to predict, the
lethality is high in many cases, and it may not be
associated with the same stigma as illnesses more
obviously resulting from people’s life-style or lack of
socioeconomic resources [6].
The impact of cancer on marriage rates has mainly been
studied for survivors of childhood cancers, and most studies
show slightly reduced marriage rates after cancer, ranging
from around 5–20% for men and women [7–14]. In a
recently published study, marriage rates among young
Norwegian cancer survivors were shown to have become
similar to those of the general population with time,
although breast and female brain cancer remained associ-
ated with reduced rates [15]. Inclusion was, however,
limited to persons up to the age of 45 in order to explore a
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possible mediating effect of fertility. Fertility will have
less of an influence on marriage formation for persons 45
and older, and the effect of cancer may thus be
hypothesized to be different for older and younger cancer
survivors.
We hypothesize that cancer, treatment, and long-term
effects will decrease marriage rates through (potential)
stigma associated with the illness, smaller emotional and
intimate rewards from a possible relationship, and larger
practical burdens on the healthy prospective partner.
Due to improvements in prognosis and an increased
focus on life after cancer, marriage formation rates
among older cancer survivors are expected to become
more similar to those of the general population with
time.
Material and method
Data from three sources were linked by means of the
personal identification number assigned to everyone who
has lived in Norway after 1960. The Norwegian Population
Register provided information on date of birth, death or
migration, dates of changes in marital status, and dates of
birth of children. Educational levels were extracted from
the population censuses of 1970, 1980, 1990, and 2001.
Information on cancer was drawn from the Cancer Registry
of Norway, which has registered all cancer cases nation-
wide since 1953.
A total of 305 892 never-married Norwegian men and
women 45–80 years old in the period 1974–2001 were
included. The 174 864 men and 131 028 women contrib-
uted each an average of 12.6 and 13.0 observation-years.
The total number of marriages was 9932 among men and
4354 among women. Included in these numbers were 12
996 male cancer survivors for whom 168 marriages were
registered, while 126 marriages were registered among 14
605 female cancer survivors. Only first marriages and first
cancer diagnoses were considered. Discrete-time hazard
regression models for marriage formation probabilities were
estimated for men and women separately, using the Proc
Logistic procedure in SAS® 9.1 [16]. The statistical
significance level was set at 5%.
Overall effects, effects of different cancer forms, and
effects of age and time from diagnosis were explored.
Attained age, educational level, parity, and calendar period
may influence both the chance of getting cancer and
marriage rates, and were therefore included in the models
and are shown in Table 1. The method and covariates are
described in detail elsewhere [15]. In addition, some
stratified models and models including interaction terms
were set up to explore potential modifying effects of the
covariates.
Results
Overall effects and effects of time from diagnosis,
age at diagnosis, and calendar time
Never-married men with a cancer of any form, diagnosed at
any time, had a similar marriage formation rate as that of
men without a cancer diagnosis, whereas cancer among
women was associated with a 25% lower marriage
formation rate (Table 1). Reduced marriage rates were
observed with increasing time from diagnosis for both
genders (Table 1). However, whereas women with recent
cancer diagnoses had similar marriage probabilities as the
general population, men experienced a 40% increase
shortly after diagnosis.
Men diagnosed between ages 45 and 64 had an elevated
marriage probability compared to the general population
(odds ratio (OR) 1.37, 95% confidence interval (CI) 1.12–
1.67), whereas men diagnosed at earlier or later ages had
similar marriage probabilities as that of the general
population (OR 0.88, CI 0.67–1.15 and OR 0.94, CI
0.56–1.57, respectively). While women diagnosed at age
65 or older had a 79% lower marriage probability than
cancer-free women (OR 0.21, CI 0.05–0.83), those diag-
nosed at earlier ages had similar marriage probabilities as
the general population (OR 0.82, CI 0.63–1.06 and OR
0.81, CI 0.63–1.03).
Relative to the general population, male cancer survi-
vors’ marriage rates did not change from 1974 to 2001 for
all cancer forms combined, and only lung cancer was
predicted to elevate marriage rates for cancer survivors in
recent calendar time (OR 1974 0.99 vs. OR 2001 3.81,
pinteraction<0.05). Similar results were obtained on stratify-
ing on calendar years before 1990 or 1990 and later (not
shown). Among women, a strong overall increase in the
marriage rate after cancer was predicted over time (OR
1974 0.51 vs. OR 2001 0.99, pinteraction<0.05), mostly due
to a strong predicted increase for breast cancer (OR 1974
0.38 vs. OR 2001 1.06, pinteraction<0.05). Stratifying on
calendar years before 1990 or 1990 and later yielded similar
results, with overall OR estimates of 0.59, CI 0.43–0.80
and 0.90, CI 0.72–1.12, respectively.
No overall modifying effect was observed for parental
status for men (not shown), but women with cancer with
children had a similar marriage rate as cancer-free women
with children (OR 1.07 CI 0.75–1.53). Childless women
with cancer, however, had a reduced marriage rate
compared to cancer-free, childless women (OR 0.71 CI
0.58–0.87). Among women, a high educational level was
associated with lower marriage rates (OR 0.74 CI 0.60–
0.91 vs. OR 0.92 CI 0.65–1.29), mostly due to a markedly
reduced marriage rate among highly educated women with
ovarian cancer (OR 0.43 CI 0.19–0.96). No differential
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effect of educational level was observed for men (not
shown).
Effects of cancer site
The effects varied somewhat across cancer sites (Table 2).
No cancer form was associated with a significantly elevated
marriage rate, but ‘other cancers’, here defined as either
unknown cancer forms or cancer forms not included in the
subgroups listed in Table 2, were associated with an elevated
marriage rate among men. No reductions in marriage
probabilities were observed for men diagnosed with cancer.
For women, statistically significant marriage deficits of 52%
and 31% were observed after ovarian and breast cancer. In
contrast to men, no marriages were observed for women
diagnosed with brain, bone, or lung cancer.
Discussion
Male cancer survivors’ marriage rates are similar to
those of cancer-free men, whereas marriage rates are
markedly reduced among female survivors, mainly due
to a pronounced negative effect of ovarian and breast
cancer
The economic-demographic theoretical framework for
this study has been presented in detail elsewhere [15].
Summarized, persons with similar intelligence, education,
personality, religion, health, and other common traits are
predicted to marry each other [17–19], thus encompassing
cancer illness and illness consequences as a possible
negative determinant in marriage formation as various
physical, psychological and social effects of cancer may
interfere with persons’ abilities to undertake their usual
chores and obligations in relationships, either temporarily
or permanently [20;21]. On the other hand, encountering
and ‘conquering’ cancer has been suggested to influence
life priorities and increase family orientation in both cancer
patients and potential or existing partners [22], and a joint
experience of cancer may enhance the quality of existing
relationships [23], thus exerting a possible positive influ-
ence on marriage rates. This may be reflected here by the
decreased likelihood of marriage with increasing time from
diagnosis. Persons in ‘satisfactory’ relationship may be
Table 1 Effects of cancer, age, education, calendar period, and number of children on the marriage probability 1974–2001
Men Women
Full model Events/pyrsa ORb 95% CIc Events/pyrs OR 95% CI
Cancer diagnosis
No cancer 9764/2.1 mill 1.00 (ref) 4228/1.6 mill 1.00 (ref)
Any cancer 168/61008 1.12 0.96–1.31 126/101038 0.75 0.62–0.91
Cancer 0–2yrs prior 59/19172 1.43 1.10–1.85 31/20596 0.84 0.59–1.20
Cancer 2.1–10 years prior 68/27695 1.02 0.81–1.30 57/43046 0.74 0.57–0.96
Cancer > 10 years prior 41/14141 0.98 0.72–1.33 38/37396 0.79 0.57–1.09
Attained age (yrs)
Age 45–49 5241/452758 1.00 (ref) 2223/246856 1.00 (ref)
Age 50–54 2513/367807 0.68 0.65–0.71 1067/205537 0.60 0.56–0.65
Age 55–59 1119/326548 0.38 0.36–0.41 540/203831 0.32 0.29–0.36
Age 60–64 594/303076 0.24 0.22–0.26 251/224265 0.14 0.13–0.16
Age > 64 465/710092 0.08 0.08–0.09 273/862618 0.04 0.04–0.05
Educational level
Low or unknown level 210/71797 0.85 0.74–0.98 96/54162 0.72 0.58–0.89
Elementary level 3274/1.2mill 1.00 (ref) 1095/773313 1.00 (ref)
High school level 4238/681339 1.51 1.44–1.58 1852/634245 1.32 1.22–1.43
Bachelor level 1550/137933 2.04 1.92–2.18 1135/253154 1.68 1.54–1.84
≥ Master level 660/57050 2.32 2.13–2.54 176/28233 1.85 1.57–2.17
Calendar period
1974–1979 1963/455244 1.47 1.36–1.59 1104/451298 1.44 1.30–1.60
1980–1984 1000/368926 1.00 (ref) 502/341519 1.00 (ref)
1985–1989 958/345563 0.95 0.87–1.04 415/282411 0.87 0.76–0.98
1990–1994 1232/348291 0.91 0.84–0.99 486/251666 0.78 0.69–0.89
1995–2001 4779/642257 1.30 1.21–1.40 1847/416213 1.16 1.04–1.29
Parity
No children or unknownd 7702/2.0 mill 1.00 (ref) 3395/1.6 mill 1.00 (ref)
At least one child 2230/116684 2.14 2.03–2.26 959/109112 1.37 1.27–1.49
a Number of marriages per person-years. b Odds ratio. c Confidence interval. d Not known for persons born < 1935
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expected to marry shortly after diagnosis, while those who
perceive themselves in less optimal relationships may
postpone or defer marriage.
Among younger adults, both skin and testicular cancer
has been found to elevate marriage rates [15], whereas no
cancer types were associated with increased marriage rates
in older adulthood. Brain cancer in younger women was
associated with reduced marriage rates [15], but no
marriages were observed among older female brain cancer
survivors (OR<0.001). Brain cancer can be extremely
debilitating and alter both physical, psychological, and
social functioning [24]. It may thus significantly interfere
with the ability to fill the role of a life partner. Low
marriage rates could thus be expected for both genders. A
tendency towards reduced rates was observed also for men
(OR 0.59), but the effect did not reach statistical signifi-
cance. Significant marriage deficits were, however, ob-
served after both ovarian and breast cancer. These cancers
relate to aspects of persons’ psychological well-being, body
image, self-esteem, and sense of femininity [25;26].
Physically, direct effects of radiation fibrosis or surgical
scar tissue may cause pain with sexual activity [25]. In
addition, fatigue, chronic weakness, and an altered physical
appearance due to e.g. a stoma, limb amputation, or
mastectomy, has been reported to negatively affect sexual-
ity [27]. It was therefore somewhat surprising that no
marriage deficits were observed after for instance
cervical, uterine, or colorectal cancer. While breast
cancer in general is quite visible whereas the prognosis
may be unpredictable, ovarian cancer tends to be
associated with extensive treatment and a great deal of
suffering [28–30]. Cervical and uterine cancer, on the
other hand, are less visible and has an excellent prognosis
[31]. This may in part be reflected in the cancer-type
variability observed in this study. To explore this further,
more detailed data on illness progression, treatment
regiments, and short- and long-term side-effects of
treatment are needed.
Male cancer patients may experience erectile and
ejaculatory dysfunction related to damage to the autonomic
nervous system [32], and some men may also experience a
general decrease in libido [32]. If side-effects such as
these were to be of significance, reduced marriage rates
could be expected after testicular, prostate, and perhaps
colorectal cancer. No such effects were, however,
observed. On the other hand, one could hypothesize that
difficulties in areas that relate to sexuality may increase
cancer survivors wish to remain in a stable relationship,
and thus result in elevated marriage rates. A potential
partner could, however, view actual or future problems
related to sexuality or intimacy negatively, and the net
effect on marriage rates is thus not easily predictable.
The gender differences observed were, overall, only
partly in line with our expectations.
Men diagnosed between 45 and 64 years have a higher
marriage probability than cancer-free men. In this age span,
fertility is a less important issue for most men, whereas it
may contribute to reduce marriage rates among younger
Table 2 Marriage probabilities by cancer forma
Men Women
Cancer form Events/pyrsb Nc ORd 95% CIe Events/pyrs N OR 95% CI
No cancer 9764/2.1 mill 173022 1.00 (ref) 4228/1.6 mill 127147 1.00 (ref)
Colorectal cancer 24/11735 2849 1.04 0.70–1.56 12/11780 2511 1.03 0.58–1.81
Skin cancer 30/6973 1139 1.28 0.89–1.85 15/8377 1100 0.88 0.53–1.46
Renal/bladder cancer 13/7647 1435 0.87 0.50–1.50 1/3455 596 0.31 0.04–2.21
Head-and-neck cancer 21/6670 1065 1.47 0.96–2.26 1/1589 244 0.36 0.05–2.57
Non Hodgkin diseasef 9/2272 427 1.01 0.52–1.95 2/2004 350 0.56 0.14–2.25
Lung cancer 8/2607 1181 1.39 0.69–2.79 0/930 336 < 0.001 N/A
Leukemia 3/2065 508 0.62 0.20–1.93 1/1421 349 0.66 0.09–4.69
Endocrine cancer 5/972 112 1.12 0.46–2.71 8/1927 206 1.49 0.74–2.99
Brain cancer 2/1059 193 0.37 0.09–1.47 0/631 124 < 0.001 N/A
Hodgkin disease 4/628 93 1.02 0.38–2.74 1/542 56 0.52 0.07–3.68
Bone cancer 4/376 49 2.22 0.82–5.99 0/138 20 < 0.001 N/A
Prostate cancer 16/12236 3058 1.37 0.83–2.24 N/A N/A N/A N/A
Testicular cancer 18/4161 492 0.79 0.50–1.26 N/A N/A N/A N/A
Breast cancer N/A N/A N/A N/A 43/37936 4964 0.69 0.50–0.95
Cervical/uterine cancer N/A N/A N/A N/A 31/19025 2036 1.08 0.76–1.55
Ovarian cancer N/A N/A N/A N/A 10/8670 1255 0.48 0.24–0.96
Other or unknown 11/1586 395 2.24 1.23–4.07 1/2562 458 0.25 0.04–1.76
a Adjusted for age, education, calendar period, and parity (Table 1). bMarriages per person-years. c Persons. d Odds ratio. e Confidence interval.
f Including lymphoma uns
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men. Men have, traditionally, been considered breadwin-
ners, while women have been expected to perform a larger
share of domestic activities, including care. This pattern
may on the one hand result in men with cancer being less
attractive due to their potential reduced income capacity.
Our results may indicate that both educational level and
income play a minor part in decisions regarding marriage
formation among older men in Norway. On the other hand,
some have suggested that women may be prepared to care
for men, but that men may lack experience and practice in
caring for women, and thus perhaps are less willing to take
on responsibility for a sick partner [33]. Potential differ-
ences were, however, hypothesized to become weaker over
time, as men and women perform increasingly similar roles
in society [26], and also as treatment regiments have
become less aggressive due to both technological innova-
tions and increased attention towards maximizing persons’
quality of life after cancer [24].
The current study only considers marriage formation.
Cohabitation has become increasingly common also among
older adults in Norway, as in most other developed
countries [34;35]. Also these transitions should have been
modeled in order to determine whether the chance of
forming any relationship, not only marriage, is affected by
cancer. Unfortunately, reliable data on cohabitation are not
available at present.
Conclusion
How cancer affects potential interpersonal relationships
and the prospects of becoming married, is an important
question for those concerned with cancer patients’ wel-
fare, but also of interest from a more general family-
behavior perspective. One could expect a stressor such as
cancer to reduce the quality of both potential and existing
relationships, and thus contribute to lower marriage
formation rates. This was indeed observed here, but only
for women and only for survivors of gender-specific
cancers of the ovaries and breast. Marriage rates among
older male cancer survivors were similar to those of the
general population. With regards to possible mechanisms,
it appears that the potentially harmful effects through
lower parity, lower educational achievements, and reduced
incomes are minor.
A possible explanation for the reduced marriage rates
observed for the female cancers in question may relate to
aspects of persons’ psychological well-being, body image,
and sense of femininity. Long-term adverse treatment
effects are also common for the cancers in question. To
explore explanations further, more details on treatment and
illness progression are needed.
Implications for cancer survivors
Increased awareness of how ovarian and breast cancer may
affect (prospects of) interpersonal relationships is valuable
for cancer survivors and clinicians, and may facilitate
communication of relevant, related issues during consulta-
tions. Our findings may suggest a need for more extensive
psychosocial follow-up after these gender-specific cancer
forms in older women, but further research is clearly
warranted.
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